Rapamycin protects against rotenone-induced apoptosis through autophagy induction.
Ubiquitin proteasome system (UPS) and autophagy lysosome pathway (ALP) are the two most important routes for degradation of aggregated/misfolded proteins. Additionally, ALP is so far the only known route to clear entire organelles, such as mitochondria. We proposed that enhancement of ALP may be beneficial for some neurodegenerative disorders, such as Parkinson's disease (PD), in which the accumulation of aggregated/misfolded proteins and the dysfunction of mitochondria are the two major pathogenesis. Mitochondrial complex I inhibitor rotenone, which causes dysfunction mitochondria and UPS, has been considered as one of the neurotoxins related to PD. In this study, rotenone-exposed human neuronal SH-SY5Y cells were used as an in vitro model for us to determine whether autophagy enhancer rapamycin could protect against rotenone-induced injury and its underlying mechanisms. The observed results showed that rapamycin alleviated rotenone-induced apoptosis, whose effects were partially blocked when autophagy related gene 5 (Atg5) was suppressed by Atg5 small interference RNA (siRNA) transfection. Additionally, the results showed that rapamycin pretreatment diminished rotenone-induced accumulation of high molecular weight ubiquitinated bands, and reduced rotenone-induced increase of cytochrome c in cytosolic fraction and decreased mitochondrial marker cytochrome oxidase subunit IV (COX IV) in mitochondrial fraction. The changes in cytochrome c and COX IV indicated that the decreased translocation of cytochrome c from mitochondria to cytosol was probably due to the turn over of entire injured mitochondria. The results that lysosome and mitochondria were colocolized within the cells pretreated with rapamycin and that the mitochondria could be found within autophagy double membrane structures further supported that the damaged mitochondria might be cleared through autophagy, which process has been termed as "mitophagy." Our studies suggested that autophagy enhancer rapamycin is neuroprotective against rotenone-induced apoptosis through autophagy enhancement. We concluded that pharmacologically induction of autophagy by rapamycin may represent a useful therapeutic strategy as disease-modifiers in PD.